A synthetic peptide corresponding to a critical intracellular signaling region of the human IL-4 receptor inhibits IL-4-induced proliferation.
We have previously identified a critical region for growth signal transduction in the cytoplasmic domain of the human IL-4 receptor (hIL-4R). Since the entire cytoplasmic domain of this receptor lacks known catalytic activities such as the tyrosine kinase domain, it is likely that the IL-4R associates with other signal-transducing molecules through this critical cytoplasmic region. We test here whether a synthetic peptide corresponding to this critical cytoplasmic region, designated SP-1, interferes with IL-4-induced proliferation by competing with the IL-4R for binding to intracellular signal-transducing molecules. Our data indicated that 100 micrograms/ml SP-1 peptide completely inhibits human IL-4 (hIL-4)-induced proliferation of Ba/F3 transfectants expressing the full-length hIL-4R (hIL-4R-Ba/F3 transfectants). In contrast, a wide concentration range of an unrelated synthetic peptide, designated SP-2, did not affect hIL-4-induced proliferation of hIL-4R-Ba/F3 transfectants. This difference between SP-1 and SP-2 peptides was not due to their differential uptake by cell, since approximately 100 times more SP-2 peptide could be found in cytoplasmic extracts than SP-1 peptide in experiments using radiolabeled peptides. The specificity of SP-1-mediated inhibition of IL-4-induced proliferation was supported by the fact that the SP-1 peptide had no effect on IL-3-induced proliferation of the same hIL-4-Ba/F3 transfectants. In addition, the SP-1 peptide did not affect either IL-2-induced proliferation of Ba/F3 transfectants expressing the human IL-2 receptor beta chain (hIL-2R beta) or hIL-4-induced proliferation of Ba/F3 transfectants expressing a chimeric receptor consisting of the hIL-4R extracellular domain and the hIL-2R beta cytoplasmic domain. SP-1 was unable to inhibit IL-4-induced proliferation of other IL-4-responsive cell lines such as human erythroleukemic cell line TF-1 and mouse T cell lines HT2 and CTLL-2. In addition, SP-1 caused only a 50% inhibition of Ba/F3 cell proliferation induced by mouse IL-4. The failure of SP-1 to inhibit IL-4-induced proliferation in these various cell lines while producing excellent inhibition of hIL-4-induced proliferation of hIL-4R-Ba/F3 transfectants appeared to be related to the number of IL-4Rs expressed on each cell type.(ABSTRACT TRUNCATED AT 400 WORDS)